Prediction of partial molar volumes of amino acids and small peptides: counting atoms versus topological indices.
Experimental data of partial molar volumes of amino acids and small peptides were compiled from several publications and enabled us to perform a predicative analysis based on quantitative structure-property relationships (QSPR). Based on the simplest level of the descriptors, the new method has high accuracy and was found to be more reliable when compared to the latter QSPR method based on topological indexes. Incorporation of isoelectric pH and 3-D solvent-accessible surface area parameters increased the predictability of the equation to a small extent. Cross-validation studies show that this method is successful in predicting the partial molar volumes of other noncoded amino acids, dipeptides, and diketopiperazine derivatives. This method is the beginning of new studies for larger peptides and proteins. It also can be suggested to be used for molecules that contain the same type of atoms as an amino acid.